CropWatch No. 95-1, March 17, 1995 by Brown Jasa, Lisa
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Crop Watch Extension 
3-17-1995 
CropWatch No. 95-1, March 17, 1995 
Lisa Brown Jasa 
University of Nebraska-Lincoln, ljasa@unlnotes.unl.edu 
Follow this and additional works at: https://digitalcommons.unl.edu/cropwatch 
 Part of the Agriculture Commons 
Brown Jasa, Lisa, "CropWatch No. 95-1, March 17, 1995" (1995). Crop Watch. 78. 
https://digitalcommons.unl.edu/cropwatch/78 
This Article is brought to you for free and open access by the Extension at DigitalCommons@University of Nebraska - 
Lincoln. It has been accepted for inclusion in Crop Watch by an authorized administrator of 
DigitalCommons@University of Nebraska - Lincoln. 
CROP WATCH 
University of Nebraska Cooperative Extension 
Institute of Agriculture and Natural Resources No. 95-1 March 17, 1995 
New herbicides 
developed to reduce 
environmental risks 
The trend in herbicide development is toward 
compounds which can replace atrazine and those 
which limit environmental risk. Many of them belong 
to chemical families which have been "tried and true" 
for performance. When new herbicides are from these 
chemical families, the mode of action and expected 
weed control can generally be obtained. This does not 
mean that the compounds are the same. Small differ-
ences in the chemistry can affect leaching, toxicity, and 
residual in the soil profile. 
Compounds which inhibit plant amino acid synthe-
sis continue to expand. These are usually identified as 
ALS inhibitor compounds. ALS is an abbreviation for 
acetolactase synthase, an enzyme involved in the first 
enzymatic step in the synthesis of branched chain 
amino acids in plants. All plants need the ALS path-
way for production of three essential amino acids, 
which are essential for plant growth and the develop-
ment of protein. Broadstrike, Battalion, and Permit are 
all examples of new compounds using this mode of 
action for weed control. 
(Continued on page 3) 
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Pursuit approved 
Begin alfalfa weed 
control now 
Warm weather spurs the development of winter 
annual weeds in alfalfa. Downy brome, pennycress 
and other mustards can be effectively controlled if 
herbicide treatments are applied now before alfalfa 
greens up. Often a weed problem isn't recognized 
until the alfalfa greens up and it's too late for most 
herbicides. Scout alfalfa fields now and plan control 
measures accordingly. 
If alfalfa has been established one year or longer, 
Lexone, Sencor and Sinbar can be used. These herbi-
cides control both winter annual grasses and broadleaf 
weeds including pennycress and downy brome. 
Alfalfa injury may occur on soils containing less than 
1 % organic matter. If dormancy has broken, Sencor 
can be impregnated on dry fertilizer and applied before 
there is 3 inches of new alfalfa growth. Foliage should 
be dry. 
A long anticipated Pursuit label for use in alfalfa 
has finally been approved. Pursuit can be used on 
seedling alfalfa after the second trifoliate stage at a rate 
of 3 to 6 ounces. After the alfalfa has been established 
for one year or longer, Pursuit may be applied at any 
time. Pursuit should be applied at least 30 days before 
harvest. 
Kerb and Karmex also are labeled for use on 
established alfalfa. Kerb controls downy brome and 
other grasses; Karmex controls mostly broad leaf 
weeds. Karmex has performed well in western Ne-
braska, but the heavier soils in eastern Nebraska 
usually result in reduced weed control. 
Butyrac or Butoxone (2,4-DB) is "SO-SO" on pen-
nycress and other mustards in the spring but can be 
used in both established alfalfa and new seedings 
where plants have at least two trifoliate leaves. Do not 
(Continued on page 2) 
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Welcome back! 
This is the first edition of the 
1995 publication season for 
CropWatch. For those of you new 
to this newsletter, it features timely 
pest management and crop produc-
tion stories written by Extension 
Alfalfa weed control 
(Continued from page 1) 
use these herbicides if tempera-
tures may drop to 40 F within three 
days after application. 
Buctril can be used for broad-
leaf weed control in new seedings 
of alfalfa after plants have at least 
four trifoliate leaves. It should be 
used when the temperature is 
below 70 F. Buctril provides only 
fair control of pennycress and 
mustards that have overwintered. 
Treflan TR-I0 is registered for 
control of annual grasses including 
downy brome and cheat in estab-
lished alfalfa. Rainfall or irrigation 
of 05 inches is required to activate 
Treflan. Because Treflan does not 
control established weeds, it needs 
to be applied in late summer to 
control downy brome. Spring 
treatments will not control estab-
lished downy brome. 
Alex Martin 
Extension Weeds Specialist 
John McNamara 
Extension Asst., Weed Science 
Coming soon: 
- Last freeze probabilities 
-Controlling pigweed 
-Conservation tillage 
strategies 
-Climate trends, seasonal 
predictions 
specialists in the fields of entomol-
ogy, weed science, plant pathology, 
fertility, agronomy, agricultural 
meteorology, environmental 
programs, and agricultural engi-
neering. It is usually published 24-
26 times a year from March to 
November, with weekly issues at 
the heart of the pest and produc-
tion season. 
If you have not resubscirbed 
and are receiving this as a compli-
mentary issue, please consider the 
many benefits: 
-insect scouting guides 
-plant disease reports 
-treatment recommendations 
-weed treatments and 
herbicide updates 
-pesticide updates 
-crop damage assessments 
-growing degree and soil 
temperature statistics 
-precipitation and predicted 
crop water use 
-equipment updates 
- Kansas scouting alerts 
To order a subscription to 
Crop Watch, send your name, 
complete address, and affiliation 
along with a $25 check made out to 
the University of Nebraska to: 
Crop Watch 
Box 830918 
108 Ag Communications 
University of Nebraska-Lincoln 
Lincoln, NE 68583-0918 
LisaJasa 
CropWatch Editor 
CROPWATCH 
e 1994 University of Nebraska 
Crop WAtch is published from March through November by the 
University of Nebraska Institute of Agriculture and Natural Resources 
Communication and Computing Services, PO Box 830918, 108 Agricul-
tural Communications Bldg., UNL, Lincoln, NE 68583-0918. To order a 
subscription or to change your address, write to Crop WAtch, Box 
830918,108 Agricultural Communications Bldg. or call 
(402) 472-7981. 
Lisa Brown Jasa, Editor 
For more information about a particular subject, write the authors at the 
addresses below: 
UNL Department of Entomology 
202 Plant Industry Bldg. 
Lincoln, NE 68583-0816 
UNL Department of Agronomy 
279 Plant Science Bldg. 
Lincoln, NE 68583-0915 
UNL Department of Plant Pathology 
406 Plant Science Bldg. 
Lincoln, NE 68583-0722 
UNL Department of Agricultural 
Meteorology 
236 L.W. Chase Hall 
Lincoln, NE 68583-0728 
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New herbicides (Continued from page 1) 
Prepack herbicides have grown 
with most of the emphasis being 
placed on lesser amounts of 
atrazine combined with 
chloroacetamide herbicides for 
preemergence weed control. 
Chloroacetamide herbicides 
include Lasso and Dual as well as 
acetochlor compounds such as 
Harness Plus and Surpass. 
Acetochlor is an active ingredient 
which has been labeled for use in 
hopes of reducing surface and 
groundwater contamination. The 
acetochlor prepacks appear to be 
less dependent on soil moisture for 
activation. The weed spectrum 
which the acetochlor compounds 
control are similar to other 
chloroacetamide compounds. 
Monsanto will market Harness 
Extra in 1995 for selective preemer-
gence weed control in com. Har-
ness Extra contains 4.3 lbs 
acetochlor (Harness), with 1.81bs 
Atrazine. Frontier from Sandoz 
has received labeling for use in 
soybeans for preemergence weedy 
grass control. Frontier is a 7.5 lb 
formulation of dimethenamid and 
was labeled for use in com in late 
1993. Sandoz will also market 
Guardsman. Guardsman received 
labeling in late 1993 and was 
actively marketed in 1994. Guards-
man contains 2.33 lbs of 
dimethenamid (Frontier) + 2.671bs 
of Atrazine for selective preemer-
gence weed control in com. Sur-
pass 100 from Zeneca contains 3.0 
lbs acetochlor (Surpass) + 2.0 lbs 
Atrazine for selective preemer-
gence weed control in com. Sur-
pass 100 received labeling in mid 
1994 and will be actively marketed 
in 1995. All of these prepacks have 
similar activity to other Atrazine 
combinations such as Bicep or 
Bullet. Topnotch from Zeneca is a 
3.2 lb gallon of encapsulated 
acetochlor with a safener for 
primarily preemergence weedy 
grass control in com. Topnotch 
will have some broadleaf activity, 
but in most cases tankmixing is 
suggested for broad-spectrum 
weed control. Zeneca has also 
labeled Double Play. Double Play 
contains 5.61bs EPTC (Eradicane) + 
1.4 lbs acetochlor (Surpasss). This 
preplant incorporated compound 
controls primarily grasses and 
certain small-seeded broadleaves. 
Broadstrike received EPA labeling 
for use in 1994. It was sold only as 
a prepack with Treflan or Dual. 
DowElanco continues the develop-
ment of the compound with 
Broadstrike Plus PREIPPI. This 
prepack combines 0.23 lbs 
flumetsulam (Broadstrike) with 
0.621bs clopyralid (Stinger) for a 
0.856Ibs active/gal to be used in 
com. Stinger is used mainly as a 
postemergence treatment in com 
and sugarbeet but adds to the early 
broadleaf weed control of . 
Broadstrike. Dow Elanco has also 
labeled Broadstrike Plus Com 
POST. This prepack combines 
9.3% flumetsulam (Broadstrike), 
25% clopyralid (Stinger), and 50% 
2,4-0 per gallon for selective 
postemergence broad leaf control in 
com. 
Shotgun from United Agri 
Products (UAP) has been recently 
labeled for preemergence and 
postemergence weed control in 
com and postemergence in sor-
ghum. It can also be used in fallow 
(Continued on page 4) 
Integrated Corn Management 
Workshop March 29 
Are you a corn producer? Are you a farm manager or crop 
consultant? Do you apply pesticides to corn? 
If you answered "yes" to any of these questions, you may 
want to attend the Integrated Com management Workshop, 
March 29 9 a.m. to 4:30 p.m. at the Lancaster Extension Conference 
Center. UNL specialists will discuss pest problems, fertility needs 
and cultural considerations in relation to growth and yield of com 
in Nebraska's climate. Workshop topic will include: 
-How a com plant grows 
-Com production: cultural considerations and Nebraska's 
climate 
-Source and placement of fertilizers for maximum efficiency 
-Pests as yield reducers 
-Gambling with com rootworms 
-European com borer: Timing is everything 
-Disease management strategies in com 
-Good weed management: More than which herbicide to 
use 
The $15 registration fee includes lunch and a packet of refer-
ence materials, including the UNL Herbicide and Corn Insect 
Management guides. 
To register for this workshop, call (402) 441-7180. 
BarbOgg 
Extension Educator, Lancaster County 
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New herbicides (Continued from page 3) 
situations in wheat. It contains 1.5 
lbs of 2,4-0 per gallon combined 
with 2.5 lbs of Atrazine. 
American Cyanamid has 
developed two prepacks in the 
herbicide resistant corn market. 
Contour is a co-pack of Pursuit and 
Atrazine for selective preemer-
gence weed control with 
imidazolinone resistant corn 
hybrids. Resolve is a co-pack of 
Pursuit and Banvel for 
postemergence weed control with 
imidazolinone resistant corn 
hybrids. Both have been labeled 
for use in 1995. American 
Cyanamid has also labeled Detail 
which is a combination of 3.6 lbs of 
dimethanamid (Frontier) + 0.5 lb of 
imazaquin (Scepter). Detail can be 
used as a preplant incorporated or 
preemergence application for 
control of various grass and 
broadleaf weeds in soybeans. 
Rezult is a metered co-pack of 
Basagran and Poast Plus from 
BASF for postemergence weed 
control in soybeans. The formula-
tion increases user friendliness as 
no chemical exposure will occur. 
Both compounds are to be metered 
into spray tanks to form the 
combination. Once empty, original 
containers are returned to the 
distributor. BASF has also labeled 
Conclude. Conclude contains 2.67 
lbs bentazon (Basgran) + 1.33lbs 
acifluorfen (Blazer) + 1.51bs 
sethoxydim (Poast). This two-
compartment bulk tank system 
controls various grasses and 
broadleaves postemergence in 
soybeans. BASF will also market 
Poast Tolerant Com in 1995. Poast 
has been a widely used post-
emergence grass compound in 
soybeans and now has been 
conventionally bred into corn to 
have resistance to the active 
ingredient sethoxydim. Availabil-
ity appears to be limited. 
Reflex from Zeneca has been 
labeled for postemergence broad-
leaf control in soybeans. Reflex 
contains a 2.0 lb formulation of 
fomesafen and has activity similar 
to that of Cobra and Blazer. Flex 
Star, also from Zeneca, contains 1 
lb of fomesafen (Reflex) and an 
adjuvant for postemergence 
broadleaf application in soybeans. 
Resource has been labeled by 
Valent for postemergence broadleaf 
weed control in corn and soybeans. 
Resource has a mode of action 
similar to Cobra and Blazer causing 
irreversible lipid peroxidation .. 
Field trials have proven velvetleaf 
to be especially sensitive to the 
active ingredient which is a N-
phenylpthalimide derivative. 
Resource is a contact herbicide and 
rapidly broken down in the soil 
which should minimize rotational 
concerns. 
Monsanto has obtained labling 
for Battalion and Permit. Both are 
ALS inhibitor compounds with 
halosulfuron as the active ingredi-
ent. Battalion is a 15% OF formula-
tion which contains a safener for 
preemergence applications. Permit 
is also a 15% OF formulation and is 
being used for postemergence use. 
Battalion can be used for corn only. 
Permit can be used only for 
postemergence corn and sorghum 
applications. 
Betamix Progress for 
postemergence weed control in 
sugarbeets was labeled last sum-
mer by NOR-Am Chemical. The 
formulation is a combination of 0.6 
lbs of phenmedipham (Betanal) + 
0.6 lbs of desmedipham (Betamix) 
and 0.6 lbs of ethofumesate 
(Nortron) for a 1.8Ib/gallon. 
Betamix Progress has activity 
mainly on broadleaves with 
minimal grass control. 
Zeneca has changed the labels 
and formulations of a few of their 
March 17,1995 
herbicides. Fusilade 2000 has been 
changed to Fusilade DX. Weed 
spectrum remains the same as 
Fusilade 2000. The difference is 
that Fusilade 2000 is a 1.0 lb 
formulation and Fusilade OX is a 
2.0 lb formulation of the active 
ingredient fluazifop. Cyclone is 
now Cyclone CF. The difference 
between the two is that Cyclone 
contained a 2.0 lb/gallon fonnula-
tion of paraquat while Cyclone CF 
contains a 2.5Ib/formulation of 
paraquat for use mainly in fallow 
situations. Reward is the new 
trade name for diquat labeled for 
aquatic and noncrop weed control. 
The 2.0 lb/gallon fonnulation and 
weed efficacy remains the same 
from the previous Diquat label. 
American Cyanamid has changed 
the Prowl formulation from a 4.0 lb 
gallon to a 3.31b gallon. Weed 
spectrum and performance will be 
unaffected by the change. 
Herbicide Tolerant Crops will 
increase in number and availability 
in the coming years. The biggest 
reason is it is more economical to 
breed a new crop cultivar resistant 
to a herbicide than to develop a 
new herbicide. For longterm 
success, the herbicide selected must 
be proven to control a wide spec-
trum of weeds yet be economical to 
use. 
Currently STS (Sulfonylurea 
Tolerant Soybeans) and IR/IT corn 
(Imidazoline Resistant/Tolerant> 
are being marketed by a number of 
seed companies. Future crop 
combinations include - Roundup 
tolerant soybeans targeted for 
release in 1996, Poast tolerant corn 
targeted for 1988 release, and Ignite 
tolerant corn and soybeans tar-
geted for 1998 release. 
Alex Martin 
Extension Weeds Specialist 
John McNamara 
Extension Asst., Weed Science 
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Combination Herbicides 
Equivalent Amount of Each Component 
Trade Name Contained in 1 gal or Ib of Product Manufacturer 
Betamix 65lbs phenmedipham + .6 lbs desmedipham Nor-Am 
Betamix Progress .6lbs phenmedipham + .6lbs desmedipham 
+ .6 lbs ethofumesate Nor-Am 
Bicep6E 3.33 lbs metolachlor + 2.671bs atrazine Gba 
Bicep Lite 3.33 lbs metolachlor + 1.67lbs atrazine Gba 
Broadstrike + Dual 0.2 lbs flumetsulam + 7.471bs metolachlor Dow Elanco 
Broadstrike + Treflan 0.25 lbs flumetsulam + 3.4 lbs trifluralin Dow Elanco 
Broadstrike Plus 
ComPRE/PPI .231bs flumetsulam + .621bs dopyralid Dow Elanco 
Broadstrike Plus 
ComPOST 9.3% flumetsulam + 25% clopyralid + 50% 2,4-0 Dow Elanco 
Bronate 2lbs bromoxynil + 2lbs MCPA Rhone-Poulenc 
Bronco 2.6 lbs alachlor + 1.4 lbs glyphosate Monsanto 
Buctril + atrazine lIb bromoxynil + 2.0 lbs atrazine 4L Rhone-Poulenc 
Bullet 2.5lbs alachlor + l.5lbs atrazine Monsanto 
Cannon 2.5 lbs alachlor + 0.5 lbs trifluralin Monsanto 
Canopy 75 OF 0.64 lbs metribuzin + O.lllbs chlorimuron DuPont 
Commence 5.25 EC 3lbs trifluralin + 2.25 lbs clomazone Elanco/FMC 
Concert 20z package equals .125 oz chIorimuron + 
.125 oz thifensulfuron DuPont 
Conclude 2.671bs bentazon + 1.33 lbs acifluorfen + 
l.5lbs sethoxydim BASF 
Contour 3.0 lb atrazine + O.38lb imazethapyr Am. Cyanamid 
Crossbow 1lbs triclopyr + 2 lbs 2,4-0 Dow Elanco 
Curtail 2.0 lbs 2,4-0 amine + .38 lb ai clopyralid Dow Elanco 
Cycle 2.0 lbs metolachlor + 2.0 lbs cyanazine Gba 
Detail 3.6 lbs dimethenamid + 0.5 lb imazaquin Am. Cyanamid 
Double Play 5.61bs EPTC + 1.4 lbs acetochlor Zenecca 
Extrazine n 4-L 3lbs cyanazine + 1.0 lb atrazine DuPont 
Fallow Master l.5lbs glyphosate + 0.61bs dicamba Monsanto 
Finesse 62.5 % chlorsulfuron + .125 lb metsulfuron DuPont 
Freedom 2.671bs alachlor + .33 lbs trifluralin Monsanto 
Fusion 2.66E 2 lbs fluazifop + .66lbs fenoxaprop ICIAmerica 
Galaxy 3 lbs bentazon + .671bs acifluorfen BASF 
Gemini 60 OF .55 lb linuron + .45 lb chlorimuron DuPont 
Guardsman 2.33 lbs dimethenamid + 2.671bs atrazine Sandoz 
Harmony Extra .50 lb thifensulfuron + .25lb tribenuron DuPont 
Harness Xtra 4.3 lbs acetochlor + 1.8 lbs atrazine Monsanto 
Laddok 1.66lbs bentazon + 1.66lbs atrazine BASF 
Landmaster BW l.2lbs glyphosate + 1.9lbs 2,4-0 Monsanto 
Landmaster II 1.21bs glyphosate + 1.0 lb 2,4-0 amine Monsanto 
Lariat 4 F 2.5lbs alachlor + 1.5 lbs atrazine Monsanto 
Lasso + atrazine 2.5lbs alachlor + 1.51bs atrazine Monsanto 
Lorox Plus 60 DF .571b linuron + 0.03 lb chlorimuron DuPont 
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Combination Herbicides (can't) 
Trade Name 
Equivalent Amount of Each Component 
Contained in 1 gal ur Ib of Product 
1.11bs dicamba + 2.11bs atrazine 
0.671b thifensulfuron + .033Ib tribenuron 
3.33 pt Milogard + 3.3 lb metolachlor 
0.69 lb metribuzin + .071b chlorimuron 
Manufacturer 
Sandoz 
DuPont 
aba 
DuPont 
Marksman 
Matrix 75 DF 
Milocep 
Preview 75 DF 
Pursuit Plus 2.9 lbs pendimethalin + 0.2 lbs imazethapyr Am. Cyanamid 
Ramrod & atrazine 
Rescue 
Resolve 
Rezult 
Salute4EC 
Scepter O.T. 
Shotgun 
Squadron 2.33 EC 
Surpass 100 
Sutazine 
Trimec Super 
Brush Killer 
Trimec Turf Herbicide 
Tri-Scept 3 E 
Turbo8E 
Turflon D 
31bs propachlor + lIb atrazine 
2lbs naptalam + .06lbs 2,4-DB 
0.467Ib dicamba + 0.158 imazethapyr 
bentazon + sethoxydim 
2.671bs trifluralin + 1.331bs metribuzin 
.5 Ibs imazaquin + 2 lbs acifluofen 
2.51bs atrazine + 1.5 lbs 2,4-D 
2.0 Ibs pendimethalin + .331bs imazaquin 
3 lbs acetochlor + 2.0 lbs atrazine 
4.81bs butylate + 1.21bs atrazine 
4 parts 2,4-D + 4 parts 2,4-D + 
1 part dicamba 
2,4-D, MCPP, dicamba in 9:3:1 ratio 
2.571bs trifluralin + .43 imazaquin 
6.55 Ibs metolachlor + 1.45 lbs metribuzin 
2.0 Ib 2,4-D ester + lIb triclopyr 
Nebraska's winter wheat 
Monsanto 
Uniroyal 
Am. Cyanamid 
BASF 
Miles 
Am. Cyanamid 
UAP 
Am. Cyanamid 
Zeneca 
Zeneca 
PBI-Gordon 
PBI-Gordon 
Am. Cyanamid 
Miles 
Dow Elanco 
Field survey shows no major problems 
As spring grows closer, winter 
wheat producers start worrying 
about the condition of their crop. 
Due to our tough Great Plains 
climate, this is almost a tradition 
with our wheat growers. So far, 
the only reported problem area is 
the southern Panhandle where 
crusting last fall caused poor 
emergence in some fields. A brief 
wheat survey in early March in 
south central Nebraska showed the 
wheat to be in good condition. 
Warm temperatures in late Febru-
ary produced some green up 
indicating that the crop in that area 
was alive and healthy. A random 
sampling of fields did not reveal 
any serious problems with crown 
and root rot. The return to wintery 
weather in early March will slow 
green up which will be beneficial. 
Snow cover preceding the below 
zero temperatures should insulate 
plants from direct low temperature 
injury. 
Although it's still too early to 
accurately asses the crops condi-
tion, up to this point it seems to 
have wintered well. 
If there are problems with 
certain fields, growers should be 
able to detect this by early April. 
Those fields most susceptible to 
winter injury - crown and root rot 
will be those that were planted too 
early, planted into a loose seedbed 
or planted as second and third 
continuous wheat. Growers with a 
suspect field can dig plants in that 
field~ and then transplant them to 
containers in the house. If alive 
and healthy, these plants will 
initiate growth within a week. 
Healthy plants will produce new 
green leaves; diseased or winter 
injured ones will appear yellow, 
lack vigor and have discolored 
crowns. 
John E. Watkins 
Extension Plant Pathologist 
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Biological pest control: Importing 
new natural enemies for your pests 
This three-part series addresses the components of biological 
control: importation, conservation, and augmentation. 
Biological control- the 
conscious use of living beneficial 
organisms to control pests -
should be an important part of any 
insect management program. 
Virtually all pests have some 
natural enemies, which if managed 
appropriately, can control many 
pests. 
Insecticides and some practices 
can endanger natural enemies 
while increasing the survival of 
pests. Biological control should be 
the foundation of integrated pest 
management, an approach which 
combines a variety of pest control 
methods to reduce pest numbers 
below the level of economic 
damage. 
Many insects are serious pests 
because they are not native to our 
area. They were accidentally 
introduced through commerce or 
the transport of personal belong-
ings. Many of these pests were 
introduced from overseas with 
early settlers who unwittingly 
brought infested foodstuffs or even 
plant material destined to start new 
crops in the New World. Today 
we have modem quarantine laws 
intended to eliminate the introduc-
tion of new pests, but even now 
serious new pests, such as the 
Russian wheat aphid, can find their 
way into the United States, become 
established, and cause damage. 
When an alien pest is acciden-
tally introduced and established in 
a new area, it is usually without the 
complex of natural enemies that 
controls it in its native location. It 
is generally considered that some 
of the most effective natural 
enemies of an organism are those 
that have co-evolved with it in its 
native habitat. Therefore, some of 
the most dramatic successes in 
biological control have resulted 
from the importation of natural 
enemies from other countries, a 
practice often called classical 
biological control. The first major 
successful example of this method 
occurred over 100 years ago and 
involved the control of cottony 
cushion scale, a serious pest of the 
California citrus industry. 
Defining classical 
biological control 
The goal of classical biological 
control is to find useful natural 
enemies, introduce them into the 
area of the target pest, and perma-
nently establish them so that they 
will provide continuing pest 
control with little or no additional 
human intervention. The search 
for natural enemies in other 
countries is often referred to as 
foreign exploration. 
Oassical biolOgical control 
differs from conservation and 
augmentation measures because it 
is not conducted by the farmer or 
gardener. International agencies, 
federal agencies (especially the 
United States Department of 
Agriculture), and state agencies 
(state departments of agriculture 
and the land grant universities) are 
responSible for identifying poten-
tial target pests, locating their 
natural distributions, searching 
these areas for candidate natural 
enemies, and introducing selected 
natural enemies into the necessary 
areas. Indeed, there are specific 
quarantine laws that prohibit 
private individuals or agencies 
from introducing alien organisms 
(including natural enemies) with-
(Continued on page 8) 
For more information 
This article was adapted from material published in the 
Midwest Biological Control Newsletter. It is available by sub-
scription for $12 a year from: 
Midwest Biological Control News 
Department of Entomology 
University of Wisconsin 
1630 linden Drive 
Madison, WI 53706 
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Worker Protection Standard in effect 
Pesticides are valuable pest 
management tools, and like any 
tools, should be used carefully and 
responsibly. The Worker Protec-
tion Standard (WPS), which is now 
in full implementation, is designed 
to protect employees on farms and 
in nurseries and greenhouses from 
exposure to pesticides (general or 
restricted use). Knowing the 
Standard's requirements can help 
you better fulfill your obligations. 
If you apply pesticides to 
agricultural commodities, in a 
greenhouse, or to plants that will 
later be transplanted, you are 
affected by WPS. The Standard 
protects two groups of people: Ag 
Workers and Pesticide Handlers. The 
Ag Workers category includes 
people involved in the production 
of agricultural commodities. The 
Pesticide Handlers category 
includes people who mix, load or 
apply pesticides or do tasks that 
involve direct contact with pesti-
cides. 
Many WPS provisions are the 
employer's responsibilities. Pro-
viding and maintaining personal 
protective equipment (PPE) is one 
of the most important duties. The 
employer must also train Workers 
and Handlers, unless the worker or 
handler is either a certified private 
or commercial applicator. Another 
important obligation the employer 
has is to notify Workers or Han-
dlers about treated areas. Notifica-
tion can be done either orally or 
with signs, as directed by the 
pesticide label. 
Did you know that a member 
of your immediate family can 
apply a general use pesticide to 
your corn if they are wearing the 
label-recommended PPE, without 
special training? But, unless 
wearing PPE, that same family 
member cannot walk across the 
treated field within the Restricted 
Entry Interval (REI). This Interval 
is the time following application of 
a pesticide, during which you can't 
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out proper authorization from the 
USDA. Natural enemies must be 
carefully screened by trained 
personnel under rigid quarantine 
conditions to be certain that 
1) they will provide benefit in 
controlling the target pest; 
2) they will not, themselves, 
become pests; and 
3) they do not harbor their own 
natural enemies that might inter-
fere with their effectiveness. 
Many of the successes in 
classical biological control have 
occurred in tropical and subtropi-
cal locations. California, Hawaii, 
Texas, and Florida have all 
achieved significant successes by 
introducing exotic (foreign) natural 
enemies. Each of these states used 
state revenues to support biological 
control efforts. 
~idlVestEneasures 
Historically, there has been 
little state support for classical 
biological control in the Midwest. 
The few significant cases in the 
region have resulted primarily 
from USDA programs. Some of 
these efforts have included impor-
tation of wasps for biological 
control of alfalfa weevil, Russian 
wheat aphid, and importation of 
the seven-spotted lady beetle for 
controlling a variety of aphids. 
There has been increasing 
interest in biological control by 
state departments of agriculture 
and land grant universities in the 
North Central United States. It is 
hoped that there will be increasing 
state and federal support for 
introducing exotic natural enemies 
enter without label-recommended 
PPE. The label will provide the 
specific REI in hours. 
Pesticide applicators can get 
further information about the 
Worker Protection Standard 
requirements and personal protec-
tive equipment from two UNL 
Extension NebGuides. The first, 
Protective Clothing and Equipment for 
Pesticide Applicators (G758), pro-
vides a list of sources of protective 
clothing and equipment for pesti-
cide applicators. The second, 
Worker Protection Standard for 
Agricultural Pesticides (G1219), 
helps determine whether individu-
als are covered by the WPS and 
provides general guidelines on 
how to comply. Both NebGuides 
are available from area Extension 
Offices. 
Larry D. Schulze, Extension 
Pesticide COOl'dinator 
Oyde L. Ogg, Extension Assistant, 
Pesticide Training 
Water CtrJEnvironmental Programs 
specific for pests in this area. There 
are over 75 alien pests of crops, 
livestock, human health, forests, 
and landscape here in the upper 
Midwest. 
Although fanners and garden-
ers are not directly involved in the 
classical biological control process, 
they need to be involved in the 
manipulation of the exotic natural 
enemies that become established. 
Recognition of these natural 
enemies, understanding their 
benefits, and knowledge of their 
use in an overall pests management 
program are important consider-
ations in both the conservation and 
augmentation of natural enemies. 
Bob Wright 
Extension Entomologist 
South Central Research and 
Extension Center, Clay Center 
